Bacteria in the genus Aeromonas are primarily aquatic organisms; however, some species can cause diseases in humans, ranging from wound infections to septicemia, of which diarrhea is the most common condition. The ability to use a variety of carbon substrates is advantageous for pathogenic bacteria. Therefore, we used Biolog GN2 microplates to analyze the ability of 103 clinical, predominantly diarrheal, isolates of Aeromonas to use various carbon sources and verified whether among the substrates metabolized by these strains there were some endogenous to the human intestine. Results indicate that Aeromonas present great diversity in the utilization of carbon sources, and that they preferentially use carbohydrates and amino acids as carbon sources.
Furthermore, carbon metabolism is considered essential during the early stages of many bacterial infections, and the ability to use a wide variety of carbon substrates may be advantageous for pathogenic bacteria (Fabich et al. 2008; Fuchs et al. 2012) . The objectives of this work were to evaluate the ability of clinical isolates of Aeromonas to metabolize various carbon sources and to verify whether some of the substrates metabolized were components of intestinal mucin.
One hundred and three Aeromonas strains, previously identified by using biochemical methods (Abbott et al. 2003) , 16S rRNA restriction fragment length polymorphism (RFLP) assay, and/or gyrB sequencing (Borrell et al. 1997; Yáñez et al. 2003) Strains were tested using Biolog GN2 microplates (Biolog, Hayward, USA). The GN2 microplates contained 95 distinct carbon substrates including carbohydrates, alcohols, organic acids, amino acids, and polymeric compounds. Positive reactions are indicated by the development of a purple color resulting from the simultaneous oxidation of the carbon source and reduction of a tetrazolium dye (Jones et al. 1993) . Strains were grown overnight at 36°C on tryptic soy agar (Difco-Becton, Dickinson and Co., Le Pont-de-Claix, France), and isolated colonies were used to prepare suspensions in 0.9% sterile saline with 58% transmittance at 590 nm (Tang et al. 1998 ).
Aliquots (150 µl) of the bacterial suspensions were inoculated onto GN2 microplates and incubated at 36ºC in a moist chamber. The results of this assay were determined visually after 24 and 48 hours of incubation. Tests with any development of purple tone were considered positive.
Two independent assays were performed for each strain. Results were analyzed with BioNumerics 7.5 (Applied Maths, Keistraat, Belgium) using Jaccard similarity coefficient and a representative dendrogram was constructed with the unweighted pair group method with arithmetic mean (UPGMA). Table 1 . When these results were compared with the results of another study in which Biolog GN microplates were used (Carnahan et al. 1989 ), differences were found in the number of substrates for which all strains tested positive (20 in the present study and 10 in the prior study using GN microplates) and in the number of substrates yielding uniformly negative results (15 in D r a f t 5 this study and 29 in the prior study). These distinctions may be associated with differences in the media composition of GN and GN2 microplates, criteria used to interpret test results, the additional 24 hours of incubation used in our study that facilitated the interpretation of weak positive results, or variability among the strains analyzed. All strains were able to metabolize several classes of carbon sources, as expected. However, only a few acids were used by most of the strains, what was also observed for sugar alcohols. In contrast, most strains were able to metabolize several amino acids and carbohydrates, mainly hexoses ( Table 1 ), suggesting that Aeromonas preferentially uses these compounds as carbon sources. These results are in agreement with data suggesting that Aeromonas strains can ferment most hexoses but rarely attack sugar alcohols (Janda et al. 1985) . Several other carbohydrates were metabolized presenting variable results among the strains (Table 1) The ability to use a broad variety of carbon substrates, especially glycoproteins that are widely available in hosts, is advantageous for pathogenic bacteria and fundamental to establishing infection (Fabich et al. 2008; Fuchs et al. 2012) . Since most of the Aeromonas strains (98/103, 95%) analyzed were intestinal isolates, we verified whether any of the carbon sources metabolized by these strains in vitro were endogenous to the human intestine. The intestinal epithelium is covered by a mucus layer whose main components are mucins, heavily glycosylated proteins. (Table 1) .
These mucin components, released by the action of mucin-degrading bacteria present in the human digestive tract, can play an important role in bacterial colonization by providing a carbon and energy source (Derrien et al. 2010) . Recently, recognition of the importance of metabolic pathways that are required for bacteria to colonize hosts has led to the redefinition of virulence as the sum of classical virulence factors, requisite metabolic pathways, and key import and export pumps (Fabich et al. 2008; Fuchs et al. 2012; Mobley 2015) . Our data suggest that these Aeromonas strains may potentially use some components of mucin, but this needs to be experimentally confirmed. The ability to metabolize substrates that are endogenous to the host may contribute to Aeromonas' capacity to colonize the intestine and cause diarrhea. 
